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Objectives: The purpose of this study was to evaluate the performance in-
dicators for obstetrics and gynecology wards in Iran.
Methods: This study was designed as a cross-sectional study and was carried out
in obstetrics and gynecology wards of Afshar and Shahid Sadoughi hospitals in
2015. The information required for the performance indicators was gathered
through questionnaires, statistical forms, and direct observation. In several ta-
bles, performance rating and performance status are presented using the Likert
scale index based on the expected limits.
Results: According to the results of the categories of input indicators, the bed
occupancy rate of Afshar Hospital’s obstetrics and gynecology ward was, at 83%,
higher than expected (79%), and that in Shahid Sadoughi Hospital (at 69%) was
lower than expected. For medicinal methods and nonmedicinal methods of pain
alleviation, the index process at Afshar Hospital was much lower than expected
(40%). In Afshar Hospital, patient satisfaction at discharge was about 66.74%.
Conclusion: Effective steps can be taken to improve the input and output
criteria: allocating appropriate physical space, examining the reasons for low
bed occupancy rate by using complex analytical models, and in order to study the
reasons for large number of cesarean section childbirth, it was recommended to
place more emphasis on training of pregnant mothers and to inform them about
the side effects of cesarean section and advantages of natural childbirth.n).
ase Control and Prevention. Published by Elsevier Korea LLC. This is an open access article
reativecommons.org/licenses/by-nc-nd/4.0/).
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There are important aspects of system performance
assessment of each organization that help evaluators
gauge how it is doing based on established standards
including assessment of the use of resources, objectives,
and strategies [1].
The healthcare sector, especially organizations such
as hospitals, provides the best way to ensure that good
quality health services are widely available [2]. In
addition, key units of hospitals in the healthcare system
play a key role in providing health services and treat-
ment [3]. To evaluate healthcare, each country has its
own standards and criteria that feature standards from
other countries and even different regions. However, the
healthcare system (be it in partnership with the public
sector or the private sector) should establish clear and
comprehensive standards to evaluate the performance of
healthcare establishments. Therefore, to assess hospitals,
we need to adopt effective and appropriate measures.
Different sources of different definitions of the term
index or indicator are provided.
According to the World Health Organization defini-
tion, indicators or markers are variables that directly or
indirectly contribute to measurable changes. This means
that a given case is clear and therefore can be used to
measure changes [4,5]. The feature common to all def-
initions is that the information provided by performance
indicators (10) reflects the quality of the healthcare
system and acts as a guide to determine the course of
future actions and research mark required by health
executives [6]. There are a variety of statistical in-
dicators measuring the performance of healthcare in-
stitutions that can serve as a precise strategy and remove
obstacles from the development of health services [7].
The use of indicators suggested different ways to
classify them. The common classification criteria are
divided into five categories.
Indicators of inputs, process, outputs, outcomes, and
indicators in determining this classification system are
based on a logical framework in which the inputs to
outputs are as follows:
1. Indicators of input: specifically point out that the
slides are activities to be done
2. Parameters of the process: monitoring and supervis-
ing of operational activities
3. Indicators of output: results of operations measures
include knowledge, attitude, and behavior changes
resulting from the activities
4. Indicators related to outcome: the long-term effects
of specific activities or results and include changes in
the health status of the community
5. Key indicators: refer to causes of diseases, or other
issues such as environmental factors or unsanitary
environmental conditions [8,9]Because of the weak performance monitoring system
in hospitals across Europe, the World Health Organi-
zation Regional Office for Europe is gathering evidence
on the performance of hospitals. To this end, a new
project whose aim is to benefit the 52-nation region by
developing and publishing a comprehensive and flexible
framework for evaluating the performance of hospitals,
has began to establish “performance assessment tools to
improve the quality of hospital” [10].
Several studies have been conducted on measuring
performance indicators for hospitals. In some studies
[11,12], indicators such as average bed occupancy, bed
turnover interval, and number of cesarean deliveries had
been used.
Ebadi Fard et al [13] used indicators such as rooming-
in technique, breastfeeding, staff and patient satisfaction,
as well as round and morning reports in evaluating the
performance of obstetrics and gynecology wards.
As we know, the Gynecology and Obstetrics Hospital
as one of the main public hospital, the only part that
human life starts since fetal and maternal and fetal
health issue which arises. Development of indicators and
evaluations using these indicators in obstetrics and gy-
necology wards will help us gauge how well this section
performs and if the sector is functioning effectively
within hospitals and in service to their patients. As a
result of this study, we decided to evaluate the func-
tional status of the obstetrics and gynecology ward in
Yazd educational hospitals using the indicators that we
have developed.2. Materials and methods
This study was designed as a cross-sectional study
and was carried out in the obstetrics and gynecology
wards of Afshar and Shahid Sadoughi hospitals in 2015.
The information required for the performance indicators
covering input, process, and output was obtained
through questionnaires, statistical forms and question-
naires, data forms, direct observations, and interviews.
The study was performed in two separate phases, as
discussed in the following subsections.
2.1. First phase: development of indicators
In the first phase of the study (review of literature),
60 articles were reviewed, of which 42 were complete
papers and 18 were abstracts. Forty-five performance
indicators were found to be related to obstetrics and
gynecology wards.
Next, these indices were classified as input, process,
and output parts, and the data were gathered in the form
of a questionnaire. In the second phase, these forms
were given to 20 specialists in this field (5 obstetricians
and gynecologists, 8 authorities from obstetrics and
gynecology wards, and 7 validation experts). These
Table 1. Performance index of input in obstetrics and gynecology ward compared with expected limits of indicators.
Row
Development
indicators
Expected values
(standard)
Ward performance
Functional
status
Afshar Sadoughi Afshar Sadoughi
1 Ratio of obstetricians
and gynecologists to
inpatient bed
2 people up to
20 beds; next, 1 per
10 beds will be added (13)
7 obstetricians and
gynecologists to 19
inpatient bed
7 obstetricians and
gynecologists to 38
inpatient bed
Much higher than
expected
Higher than
expected
2 Patient per capita
for nurse
29 patients per nurse (13) 17 patients per capita
for nurse
40 patients per capita
for nurse
Much higher than
expected
Lower than
expected
3 Average bed for each
pain room
1 to 2 (15) 5 beds 2 beds Much lower than
expected
As expected
4 Ratio of fetal monitoring
device
to childbirth bed
1 in each delivery block (15) 3 devices 7 devices Higher than
expected
Much higher
than expected
5 Standard contents of
childbirth pack
Scissors straight-
Scissors episiotomy-
Forceps hemostat-shan-Pat
Gale
Ring Feb seps-Gas and
cotton-Gan-towels (15)
100% 100% As expected As expected
6 Presence of fence for
all beds of the ward
100% (13) 100% 100% As expected As expected
7 Ratio of midwife to the
patient entering labor
1 to 2 (15) 3 to 5 1 to 2 Lower than
expected
As expected
8 Ratio of midwife to the
patient who is in
recovery after labor
1 to 2 (15) e 1 to 6 e As expected
9 Mean record of
management
in the ward
1. Having at least
a midwifery degree
and at least 2 y of experience
in the block period
supplementary documents
approved by the Bureau
of Labor and Population
Health, Youth, Schools
and Families of the
Ministry of Health
2. Having at least a
bachelor’s degree
in obstetrics and gynecology
and at least 3 y of experience
in the block as well as
at least 30 h of courses in
public administration
27 y with the terms
of paragraph 2
23 y with the terms
of paragraph 2
Much higher than
expected
Much higher
than expected
(1Continued on next page )
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Table 1 (Continued )
Row
Development
indicators
Expected values
(standard)
Ward performance
Functional
status
Afshar Sadoughi Afshar Sadoughi
documents and
supplementary
documents approved by
the Office of Population,
Health,
Young People, Schools and
Families of the
Ministry of Health (16)
10 Bed occupancy ratio 75% (13) 83% 69% higher than expected Lower than expected
11 Number of postpartum
beds for each labor bed
For every flat delivery,
6 postpartum xbeds (17)
Recovery bed with
pain room
2 postpartum beds
for each labor bed
e Much lower than expected
12 Ratio of midwife to the
patient who is in
cesarean section
1 to 1 (18) 1 to 1 1 to 1 As expected As expected
13 Oxygen output and central
suction for each bed
1 device per bed (15) 1 device per bed 1 device per bed As expected As expected
14 Portable suction device
in labor room
1 device per bed (15) Devices; each room
has 5 beds
1 device in each
pain room
Lower than expected As expected
15 Number of hygienic service
for each pain room
1 hygienic service per
pain room (15)
1 hygienic service
per pain room
1 hygienic service
per pain room
As expected As expected
16 Average bed for each ward room Average of two beds
per room (15)
2 beds 2 beds As expected As expected
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Table 2. Performance index of process in obstetrics and gynecology ward compared with expected limits of indicators.
Row
Development
indicators
Expected values
(standard)
Ward performance Functional status
Afshar Sadoughi Afshar Sadoughi
1 Access to emergency
trolley drugs in preeclampsia
100% (13) 100% 100% As expected As expected
2 Percent of observing
breastfeeding instruction
100% (13) 100% 100% As expected As expected
3 Use of nonmedicinal
methods of pain alleviation
100% (15) 40% 100% Much lower
than average
As expected
4 Use of medicinal methods
of pain alleviation
100% (15) 40% 100% Much lower
than average
As expected
5 Percent of observing
rooming in instruction
100% (15) 100% 100% As expected As expected
6 Average time of hospitalization
for natural labor
24 h (15) 1.02 1.13 As expected Lower than
expected
7 Presence of registration form
or reporting system of
medical errors
100% (15) 100% 100% As expected As expected
8 Average time of hospitalization
for cesarean section
48 h (15) 2.52 2.09 Lower than
expected
As expected
Obstetricsegynecology ward performance indicators 201experts were then asked if more indicators should be
added; eventually, 47 indicators were added. Then, an
interview was conducted with 30 patients from the
selected hospitals of Yazd who were being discharged
and stayed in the hospital at least for 1 day. In this
phase, 16 indicators were added to this section.
Several rounds of Delphi were conducted; as a result,
14 indicators were confirmed in the first round, 10 in-
dicators in the second round, and six indicators in the
third round.
Finally, the indicators were classified as follows: 16
input indicators, eight process indicators, and six output
indicators.Table 3. Performance index of output in obstetrics and gyneco
Row
Development
indicators
Expected values
(standard)
War
Afsh
1 Patient satisfaction 90% (13) 66.74
2 Personnel satisfaction 90% (13) 79.8%
3 Hospital infection 25% (19) 0%
4 Neonatal death to
total labor
This amount should
not exceed 2% of the
total deliveries (13)
0.4%
5 Ratio of cesarean to
total labor
5e15% of all
pregnancies (20)
34.07
6 Percentage of trained
patient
100% (13) 100%For a full description of these steps, we refer the
readers to the article of Asqari et al [14].
2.2. Second phase: calculation of the
performance indicators
At this stage of development, for each of the previous
phase of the study a table was prepared that shows the
indicator and the data needed to calculate the index; an
explanation is added that describes how to calculate the
index. Then, in reference to the literature, the Ministry
of Health, and the Department of Evaluation Guidelines
for Health, most indices were determined based on
standards.logy ward compared with expected limits of indicators.
d performance Functional status
ar Sadoughi Afshar Sadoughi
% 86.2% Lower than expected Much lower than
expected
88.42% Lower than expected Much lower than
expected
0.1% Much lower than
expected
Much lower than
expected
0.53% Much lower than
expected
Much lower than
expected
% 38.43% Much lower than
expected
Much lower than
expected
100% As expected As expected
202 R. Askari, et alIn the following tables, we present the data for each
of the indicators, including the indicator, the way the
index is calculated, the expected value, the index per-
formance, and the rating for sector performance. The
rating performance and the condition of the putting
performance as measured with the Likert scale were
determined using the prospective index.
This means that when the obtained value is much
higher than expected, it is rated 5; higher than expected
value, 4; index value is as expected, 3; lower than ex-
pected, 2; much lower than expected, 1. To replace the
performance indicators in these tables, allow compari-
son with standard indices (about as expected).3. Results
According to the phases of the study, the following
results were obtained on developed indicators: in-
dicators of input (Table 1), indicators of process (Table
2), and indicators of output (Table 3). The expected
limits of indicators, performance of hospital wards, and
the rating of functional status are also expressed.4. Discussion
There are several important aspects of system per-
formance assessment of each organization that help
evaluators gauge how it is doing based on established
standards, including assessment of the use of resources,
objectives, and strategies. The use of performance in-
dicators to assess these aspects is one way to reflect the
quality of the healthcare system, and serves as a guide
for future actions [1]. The healthcare sector, especially
organizations such as hospitals, provides the best way to
ensure that good quality health services are widely
available [2].
This article aimed to determine the performance of
women and maternity centers at the above-mentioned
hospitals by using codified performance criteria in an
attempt to take effective steps to improve the perfor-
mance of such hospital centers by identifying the weak
points as well as areas that require improvements.
Findings obtained from input criteria (Table 1) show
that the inpatient bed occupancy rate at the Women and
Maternity Center at Afshar Hospital was 83%, which
was higher than expected (79%), and 69% at Shahid
Sadoghi Hospital, which was lower than expected
(79%). In the study of Ebadi Fard et al [13], the inpatient
bed occupancy rate of the Women and Maternity Center
at Rasul-e Akram Hospital in Tehran was 63%, which
was lower than the occupancy rates for the hospitals
studied in this article [13]. Increasing bed occupancy
rate and improving its performance require compre-
hensive and long-term design and planning. Bed occu-
pancy rate can be increased by increasing the number ofinpatient reception for each hospital bed, which conse-
quently increases the bed turnover rate.
Determining the hospital needs in the area of human
workforce is a common challenge for all hospitals [21].
At Afshar Hospital, the two criteriadratio of Women
and Maternity specialists to active beds (7 specialists to
38 active beds) and patients per capita per nurse (40
patients per nurse)dwere larger than expected. In
addition, the average number of beds for each labor
room at Afshar Hospital (5 beds at each labor room) was
also lower than expected. Thus, the design of the labor
room must not include more than two beds per room,
because labor rooms with more than two beds would
disturb the mothers’ comfort [22].
Results obtained for processing criteria (Table 2)
show that the pharmacologic and nonpharmacologic
methods of reducing pain at Afshar Hospital (40%) were
significantly below the expected level. Pain during
childbirth has been described as one of the most severe
pain that can be experienced and receives due attention
owing to various issues such as effect on the mother’s
psychological condition, childbirth process, and possible
complications of drugs on the embryo.
Today, one of the major issues in modern midwifery
deals with prescribing appropriate sedative drugs to
reduce pain during childbirth. Afshar Hospital only
used pharmacologic epidural pain-reducing drugs, if
necessary; in other words, among the three methods
(systematic, epidural, and entonox drugs), only one
method (33.4%) was used, and this was below the
average level. In terms of analgesics prescribed for
mothers by the epidural method, the reference book
reported that total analgesia, relative analgesia, and no
analgesia accounted for 85%, 12%, and 3%, respec-
tively. Another discussed criterion is the non-
pharmacologic method of pain reduction. Because pain
relief is an important part of healthcare and because
international policies are aimed at reducing the number
of cesarean (C) section surgeries, developing treat-
ments based on nonpharmacologic methods, and
reducing childbirth pain by related specialists [23],
options that use nonpharmacologic methods of pain
reduction were proposed according to the instructions
issued by labor and childbirth centers; these include
the use of hot water bag, ice bags, aromatic essences
such as rose and lavender, bathtub for hydrotherapy,
and birth ball.
If requested by the patient, Afshar Hospital provides
only two methods, birth ball and aromatic essences
(40%), the use of which was significantly below the
average level. Bastard and Tyran [24] studied the effect
of aromatherapy on the fetus and concluded that despite
the essential oils passing the placental barrier, they are
not toxic for the fetus. Also, Burns et al [25] reported
that aromatherapy not only reduces anxiety and pain
during childbirth, but also decreases the need for pain-
killers by 2%, and as a result reduces healthcare costs.
Obstetricsegynecology ward performance indicators 203Findings obtained for output criteria (Table 3) show
that the percentage of C-section performed at both hos-
pitals was far below the expected value. In recent decades,
there has been an increasing trend in the number of C-
section performed in all parts of theworld, which was also
confirmed by theDHS. The number ofwomenwho hadC-
section delivery has increased in both developed and
developing countries [26]. Regarding the number of C-
section performed at Sadoughi Hospital, it must be
pointed out that this hospital is considered as a central unit
where many risky pregnancies are referred to, which is
one of the reasons for the large number of C-section
procedures performed in this hospital. Results of studies
in England showed that risk of mother’s death due to C-
section surgery was three times that of vaginal childbirth
[27]. Studies conducted in England [28], United States
[29], and South America [30] indicated the increased
number of C-section surgeries performed.
Satisfaction among women relating to childbirth
cares was the determining factor in the psychological
health of the family and the society, and is considered
one of the most important criteria in the quality of care
for women based on the viewpoint of care providers,
policymakers, and health authorities. Patient satisfaction
level after discharge from Afshar Hospital was about
66.74%, which was considerably lower than expected.
In their study, Curtright et al [31] reported that patient
satisfaction is one of the effective criteria for the
development of clinic performance management system
[31]. Ebadi Fard et al [13] reported the level of satis-
faction in patients of Women and Maternity Center at
Rasul-e Akram Hospital as 88%, which was lower than
expected, but still greater than the satisfaction rate for
the hospitals studied in this article [13].
According to the results, input criteria such as bed
occupancy rate, patients per nurse, ratio of women and
maternity specialists to active beds, and average number
of beds per labor room were significantly lower than
expected. Effective steps can be taken to improve these
criteria by allocating appropriate physical space,
providing a sufficient human workforce appropriate to
the number of patients, and examining the reasons for
low bed occupancy rate by complex analytical models;
the required equipment and services must also be pro-
vided at Afshar Hospital in relation to the pharmaco-
logic and nonpharmacologic methods of pain relief to
bring this criterion to an acceptable level. Regarding the
output criteria, in order to study the reasons for the large
number of C-section deliveries at the two hospitals, it
was recommended to place more emphasis on training
of pregnant mothers and to inform them about the side
effects of C-section and the advantages of natural
childbirth, and to increase the inclination of pregnant
mothers toward natural childbirth. This is partly covered
during the educational courses prior to the pregnancy,
but it is recommended that majority of materials covered
in these courses be about these issues; it is possible thatthe reasons for the large number of C-section deliveries
at these hospitals are medicine-related, thereby war-
ranting further investigation.
Patient satisfaction rate at both hospitals, especially
at Afshar Hospital, was lower than the standard limit,
where the presence of friendly personnel and respon-
sible midwives, hiring a larger number of personnel at
peak hours, providing suitable amenities, reducing the
pain, etc., are among the ways to improve patient
satisfaction. Because of the average level of personnel
job satisfaction in this study, the relevant authorities
must pay attention to the factors that increase job
satisfaction so that it consequently leads to improved
healthcare services for the patients. In this regard,
paying appropriate remuneration and bonuses (for hard
work), creating acceptable occupational standards to
reduce occupational stress and increase job efficiency,
applying appropriate merit/demerit systems, and
creating amenities and sports facilities for employees
would increase job satisfaction among this population.Conflicts of interest
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